rates of a few cycles per minute and bearing no simple relation to the rhythm of respiratory activity, can be observed in experimental animals under various conditions (27, 20) . These oscillations have been usually designated vasomotor, Mayer, or third-order waves (6, 29). On the basis of direct and indirect experimental evidence, it appears that the SAP oscillation is the result of an analogous oscillation of sympathetic neural activity (6, 8, 15, 16, 18) . A number of hypotheses have been proposed to explain the mechanism generating such oscillatory sympathetic activity. All these postulate sensory feedback as a prerequisite.
However, the experiments performed so far to test these hypotheses have yielded conflicting results (cf. (2) with (3); cf. (15) with (9) ). In summary, the problem of the exact nature of the neural mechanism(s) generating the waves and the patterns of sympathetic neuron activity underlying them is still to be settled.
This question has been taken up again in this study, the aims of which were: 1) to describe the CNS processes involved in the generation of hlayer waves in terms of the firing mechanism of the sympathetic preganglionic neuron, and 2) to reexamine the role played by peripheral receptors in the generation of Mayer waves.
METHODS
The experiments were performed on 125 adult cats of either sex, weighing 2. Visicorder) . Bioelectric signals could be integrated using a gated pulse counter, with reset times between 0.13 and 8.6 s. When phase relationships between integrated electrical activity and other parameters were measured, the delay introduced by the integrator was corrected.
RESULTS

Mayer Waves
In this study, an oscillation of SAP lasting without attenuation for at least 5 min was considered to be an episode of Mayer waves when I) the repetition rate of the oscillation was independent of, and slower than, the rate of the animal's respiratory center activity and the rate of artificial ventilation (6, 29), and 2) the SAP oscillation was associated with a simultaneous oscillation of sympathetic neural activity (8, 18).
Thirteen animals exhibited Mayer waves spontaneously (i.e., without any experimental intervention beyond that necessary for the routine surgery). For the others, the procedure used for evoking Mayer waves was the combination of repeated hemorrhage with unilateral or bilateral common carotid artery occlusion. The effectiveness of this procedure has been reported previously by other authors (2, 6, 9, 15-l 7, 19). On the whole, only 78 of 125 cats (62 %) exhibited Mayer waves. Two of these were decerebrate. Figure 1 summarizes the main properties of the Mayer waves observed in the present series of experiments.
Note that the number of episodes analyzed (121) is greater than the number of cats that exhibited
Mayer waves due to the fact that some animals presented repeated episodes of Mayer waves separated by periods of steady SAP. When this happened, the characteristics of the waves (period, waveshape, amplitude, mean SAP level) during each episode could be quite different. Figure 1 A shows the mean SAP averaged over the fifth full cycle of each episode of Mayer waves. Mean SAP ranged from 50 to 200 mmHg with a mean value of 107. The repetition rate of the waves (Fig. 1 B) , obtained by averaging the intervals between 11 consecutive wave peaks for each episode, ranged from 1 to 7 cycles/min with a mean value of 2.5. The amplitude of the waves was measured as the difference between systolic pressure at the peak and at the trough of the wave and was averaged over 10 consecutive waves for each episode of Mayer waves. The histogram of amplitudes is shown in Fig. 1C . Amplitudes range from 7 to 80 mmHg, with a mean of 27. Figure 1D shows a plot of Mayer wave repetition rates versus wave amplitude.
Whereas the waves of lower repetition rate, i.e., l-2 the cycles/min, exhibited both small and large rates, i.e., 4-7 waves of higher repetition amplitudes, cycles/min, were consistently of small amplitude.
In this frequency range the mechanical properties of vascular smooth muscle may be the factors that limit amplitude. Vascular smooth muscle is known to behave as a low-pass filter, i.e., it strongly attenuates neural signals oscillating with a frequency greater than 3-4 cycles/min (28). by an irregularly occurring sequence of action potentials, while others had rhythmic components in their firing consisting of a grouping of spikes with the period of the heart beat and of the phrenic burst. These patterns of sympathetic preganglionic neuron activity have already been described in some detail in two reports from this laboratory (22, 24). With the onset of Mayer waves, the units characterized by an irregular type of discharge underwent a change in firing pattern consisting of a cyclical alternation of phases of increased activity with phases of decreased activity or complete silence (Fig. 2) . The discharge remained irregular, however, when it was present.
The period of such an activity cycle was identical to that of the simultaneously occurring Mayer waves. The firing rate of the units started to increase on the early part of the descending phase of the Mayer wave, well before its trough, and reached its maximum while the SAP wave was on its ascending limb, on the average 9.1 s (range 4-20 s) before Ihe SAP reached its peak. The minimum discharge rate (sometimes zero) was reached at, or shortly after, the SAP peak. The discharge rate started to increase again during the declining phase of the wave. In strands presenting respiratory modulation of firing prior to the onset of Mayer waves, the modulation persisted after Mayer waves appeared, but underwent a change consisting of a waxing and waning of the number of firings per respiratory cycle. The period of this modulation was the same as that of the Mayer waves (Fig. 3) .
Phrenic-synchronous bursts occurring during the rising phase of the SAP wave had the most spikes, while phrenicsynchronous bursts occurring at, or slightly after, the SAP wave peak had the least number of spikes. During the latter Figure 4 shows a typical result of such an experiment. Discharges were simultaneously recorded from the aortic nerve (thus sampling the information flowing into the CNS through the afferent limb of the reflex loop) and from a small number of sympathetic units from the cervical sympathetic nerve (thus sampling the information leaving the CNS through the efferent limb of the reflex loop) during an episode of Mayer waves. l The aortic nerve activity revealed a slow rhythm with a period identical to that of the SAP oscillation.
The peak aortic nerve discharge occurred concurrently with the SAP peak. The sympathetic discharge also showed a similar slow rhythm, with the phase relation, relative to the SAP wave, previously described. When the stabilizer bottle was connected to the animal's arterial system (between arrows) the SAP oscillation was practically abolished, while the mean SAP was maintained at approximately the preexisting level. Accordingly, the tonic component of the aortic nerve activity was essentially unaltered, while the slow periodicity at the Mayer wave repetition rate was practically lost. In spite of the lack of a detectable slow periodicity in the afferents, the slow periodicity of the efferents was maintained during the period of steady SAP. Another example of this type of experiment is shown in Fig. 5 .
The dominant result of this type of experiment was that the slow rhythm of sympathetic discharge persisted although SAP fluctuations were absent or 80-90 % attenuated. However., often the modulation of sympathetic activity at the Mayer wave repetition rate was not as strong during the phase of steady SAP as during the phase of SAP oscillation. Occasionally, the period of the sympathetic rhythm was altered during SAP oscillation. In one case (Fig. 4 ) the intensity of sympathetic discharge rate modulation was actually greater in the condition of steady SAP than during the immediately preceding period of SAP oscillation. Alpha blockade. In three animals, the SAP waves were abolished by the intravenous injection of the adrenergic blocking drug phentolamine mesylate (100-300 pg/kg). In addition to abolishing the waves, mean SAP was decreased l The activity recorded from the aortic nerve was predominantly of baroreceptor origin, because its mean level decreased when SAP was lowered by hemorrhage and increased when SAP was raised by injection of a pressor agent or of blood. Figs. 2 and 3) . In terms of the firing mechanism of the sympathetic preganglionic neuron, this change in 1 firing pattern can be explained by the simple hypothesis that the excitatory synaptic potentials causing threshold crossing and firing are now riding on the top of a slow oscillation of membrane potential, which, by driving the membrane potential toward, and away from, threshold, alternately increases and then decreases the probability of threshold crossing, and thus of firing. The process can be considered similar to the amplitude modulation of radio-frequency waves by an audio-frequency signal. to that of the SAP waves, and in phase with the latter (cf. Fig. 4 
